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can perform other duties, such as reducing the field observations
of the previous day and making maps.    If a

instrument is used^ jio attention is required during the day.
COMPARISON OF QUANTITIES MEASURED BY VERTICAL AND
HORIZONTAL MAGNETOMETERS
It has been pointed out above that the vertical magnetometer
measures variations in the vertical component of the earth's field
and the horizontal magnetometer measures variations in the
horizontal component. Let us examine the implications of this
statement in some detail.
Referring to the elementary components of the earth's field
(Fig. 74, page 166), it is evident that the definition of the three
components 7, X, and 7 depends on the definition of a system of
coordinates which, as commonly used, are (1) the vertical, (2)
astronomic north, and (3) astronomic east.
When we set up a vertical magnetometer, level it, and orient
it with its magnetic axis in an east-west direction, we eliminate
completely any effect of the twro horizontal components X and Y.
Therefore, a vertical magnetometer as ordinarily used measures
differences in the vertical component only.
The case is quite different with the horizontal magnetometer.
It is oriented so that its axis of rotation is perpendicular to the
magnetic meridian. Thus, it measures differences in the total
horizontal component H, where
H* = X2 + 72
and does not measure either of the individual components X and 7.
To illustrate, let us consider a few possible cases of magnetic
differences between two points as measured by the horizontal
magnetometer. In Figs. 82 the vector HI represents the total
horizontal intensity at one point; Hz represents the total hori-
zontal intensity at a second point with the vector origins super-
posed. Then the vector AH is the true difference in horizontal
intensity between the two points. However, since the magnet-
ometer measures only the component in the magnetic meridian,
it measures a quantity indicated in the diagrams by A'ff, which
may be quite different from the true change AH. Only when the
anomaly is parallel, with the meridian and causes no change in
declination (Fig. 826) will the measured anomaly be the same as